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CONVERSION FACTORS

[ST = International System of units, a modernized metric system of measurement]

Multiply By To obtain
A. Factors for converting SI metric units to inch/pound units
LENGTH
centimeter (cm) 0.3937 inch (in.)
millimeter (mm) 0.03937 inch
meter (m) 3.281 foot (ft)
1.094 yard (yd)
VOLUME
milliliter (mL) 0.001057 quart (qt)
liter (L) 1.057 quart
liter 0.2642 gallon (gal)
MASS
gram (g) 0.03527 ounce (oz avoirdupois)
kilogram (kg) 2.205 pound (Ib avoirdupois)
TEMPERATURE
degree Celsius (°C) Temp degree F = 1.8 (Temp degree C) + 32 degree Fahrenteit (°F)

B. Factor for converting inch/pound units to SI metric units.
VOLUME PER UNIT TIME (FLOW)

cubic foot per second (ft3/s) 0.02832
acre 4,047

C. Factors for converting SI metric units to other miscellaneous units
CONCENTRATION, IN WATER

milligrams per liter (mg/L) 1
micrograms per liter (ug/L) 1
nanograms per liter (ng/L) 1

0.

nanograms per liter 000001

CONCENTRATION, IN BED SEDIMENT

micrograms per kilogram (ng/kg) 1

micrograms per kilogram (ug/kg) 0.001
CONCENTRATION, IN TISSUE

micrograms per gram (ug/g) 1

micrograms per kilogram (ug/kg 1

nanograms per kilogram (ng/kg) 1

meter per second (m%/s)
cubic meter (m?)

parts per mill*on (ppm)
parts per billion

parts per trillinn (ppt)
parts per million

parts per billion (ppb)
parts per million

parts per million
parts per billion
parts per trillion

Electrical conductivity is measured as specific electrical conductance, in units of microsiemens per centimeter (uS/cm) at 25 degrees Celsius.
Sea level: In this report “sea level” refers to the National Geodetic Vertical Datum of 1929 (NGVD of 1929)— a geodetic datur derived
from a general adjustment of the first-order level nets of both the United States and Canada, formerly called Mean Sea Level of 1929.



WELL-NUMBERING SYSTEM

The well-numbering system used in this report is based on the rectangular system for subdivision of public
land. Each “number” (actually number-letter designation) indicates the location of the well with respect to town-
ship, range, and section. Number 21S/13E-29aac indicates a well in T. 21 S., R. 13 E., sec. 29. Townships shown
in this region are numbered south and east of the Willamette Baseline and Meridian (for example 21S/13E). The
letters show the location within the section; the first letter (a) identifies the quarter section (160 acres); the second
letter (a), identifies the quarter-quarter section (40 acres); and the third letter (c) identifies the quarter-qnarter-
quarter section (10 acres). Well 29aac is in the SW quarter of the NE quarter of the NE quarter of section 29,
township 21 south, range 13 east (see figure below). Where more than one well is located within a 10-a~re tract,
a serial number is added following the letter sequence to distinguish them. Springs are numbered in the same
manner, except that the letter “s” is added after the final letter.

R. 11 E. R. 17 E.

T 21 S.

T. 23 S.

21S/13E-29aac

vi



Hydrologic, Water-Quality, and Meteorologic
Data for Newberry Volcano and Vicinity,
Deschutes County, Oregon, 1991-93

By Milo D. Crumrine and David S. Morgan

Abstract

This report is a compilation of hydrologic,
water-quality, and meteorologic data collected
in the vicinity of Newberry Volcano near Bend,
Oregon. These data were collected, in cooperation
with the Bonneville Power Administration, the
U.S. Forest Service, and the Bureau of Land
Management, to provide baseline data for
identifying and assessing the effects of proposed
geothermal development in the vicinity of
Newberry Volcano. Types of data collected
include ground-water levels, lake levels,
streamflow, water quality, and meteorologic
measurements. Sites that were monitored include:
(1) two thermal wells in the caldera, (2) several
nonthermal wells in the caldera, (3) four wells
outside of the caldera, (4) Paulina Creek,
(5) Paulina and East Lakes, (6) hot springs that
discharge into Paulina and East Lakes, and
(7) meteorologic conditions near Paulina Lake.
Data are presented for the period summer 1991
through fall 1993. Water-quality data collected
include concentrations of common anions and
cations, nutrients, trace elements, radiochemicals,
and isotopes. Meteorologic data collected include
wind velocity, air temperature, humidity, solar
radiation, and precipitation.

INTRODUCTION

Newberry Volcano, centered about 20 miles
southeast of Bend, Oregon (fig. 1), is one of the largest
Quaternary volcanoes in the conterminous United
States. The Newberry Volcano covers an area in
excess of 500 square miles and rises to an elevation of
7,984 feet at Paulina Peak. At the summit of Newberry
Volcano is a 4-to-5-mile-wide caldera that contains
Paulina and East Lakes (pl. 1). The recognized
geographic name for the caldera is Newberry Crater;

however, the term caldera will be used in this report for
consistency with most of the scientific literature about
the area.

The potential of the Newberry Volcan» in central
Oregon (fig. 1) as a source of geothermal energy has
been acknowledged since at least 1976 whe~ the
Newberry Caldera Known Geothermal Resource Area
was established. Since that time, exploration holes
drilled by the U.S. Geological Survey (USGS) and by
geothermal companies have further established the
energy potential of the area.

In 1990, the Resource Program of the Bonneville
Power Administration (BPA) proposed a geothermal,
resource-confirmation program to be undertaken jointly
by BPA and interested utility companies. The Eugene
Water and Electric Board and CE Exploration, selected
by BPA in 1991 to participate in the geothermal
program, have since proposed development of a
33-megawatt power-plant project on the west flank
of Newberry Volcano. A plan for exploration drilling
also has been submitted by Vulcan Power Company.
The Geothermal Steam Act of 1970 mandates that
geothermal lease holders and Federal agencies
implement an environmental-baseline program and
collect data for a period of at least 1 year prior to
production of geothermal power.

The BPA, U.S. Forest Service (USFS). and
Bureau of Land Management (BLM) recogrized that
the 1-year minimum baseline-data-collection period
would not be adequate to characterize the range of
natural, or pregeothermal development, water-quality
and hydrologic conditions at Newberry Volcano.
Accordingly, in 1991, these agencies reques‘ed that the
USGS design and implement a baseline-datz-collection
program for the purpose of defining the predevelopment
hydrologic and water-quality characteristics in the
vicinity of Newberry Volcano. If development of the
geothermal resource occurs, long-term monitoring
will continue in order to detect physical and chemical
changes in the hydrologic system.






In recognition of its unique geologic features
and scenic and recreational values, the U.S. Congress
established the Newberry National Volcanic
Monument on November 5, 1990. The monument
and the special management area include approxi-
mately 56,300 acres of the Newberry Volcano (fig. 1).
The creation of the monument was facilitated by
agreements among the BLM, USFS, and geothermal
lease holders for exchange of leases within the
caldera for leases on lands outside the monument.
The legislation that established the monument
stipulates that a management plan be established
and that it must include a:

“ ** reasearch and monitoring program
for geothermal resources for the purpose
of identifying and assessing the impact
that present and proposed geothermal
development in the vicinity of the monument
and special management area may have
on the values for which the monument and
special management area were established
[Public Law 101-522}.”

Purpose and Scope

This report summarizes the data that were
collected between summer 1991 and fall 1993 as part
of the baseline-monitoring program. During the first
2 years of the program, a wide range of physical and
chemical characteristics were measured. The moni-
toring network included 21 sites (pl. 1; fig. 1; and table
1, at back of report) at which hydrologic and water-
quality data were collected. Hydrologic data collected
included ground-water levels, lake levels, and stream
discharge. Water-quality analyses were made for
common anions and cations, nutrients, trace elements,
radiochemicals, and isotopes. Physical measurements,
such as water temperature and specific conductance,
also were made. Meteorologic data, collected at a
weather station near Paulina Lake, provided baseline
information on climate within the Newberry Caldera.
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DATA-COLLECTION METHODS

The following sections describe the instrumenta-
tion and protocols used in the data-collection program.
Where appropriate, references are cited that describe
standard USGS data-collection methodologie-.
Several collection sites have instruments that auto-
matically measure and record hydrologic, water-
quality, or meteorologic data. Some of these rites
are also equipped with radio-telephone-telem=try
systems that allow monitoring of the site and daily
data retrievals from the USGS District Office in
Portland, Oregon. Sites with automatic data rzcording
and telemetry systems include the lake-level gages
on East and Paulina Lakes, the stream gage on Paulina
Creek, and the meteorological station near Paulina
Lake (pl. 1; table 1, at back of report).

Lake-Level Data

Lake-level gages were installed at East and
Paulina Lakes in November 1991. The Paulira
Lake gage is located on the control structure at
the outlet from the lake to Paulina Creek (pl. 1).
The East Lake gage initially was located on the north-
eastern shore of the lake, but ice movement on the
lake interfered with measurements. In October 1992,
that gage was moved to a site near the hot springs
area on the southeastern side of East Lake (pl. 1).



Lake levels are measured by bubbling nitrogen
through a tube that has been submerged at a fixed
point in the lake and then measuring the pressure
with a transducer. This pressure, required to force
nitrogen through the submerged tube, is directly
proportional to the level of the lake. Lake levels were
referenced to a marker or an outside staff gage that
was referenced to mean sea level. The data sites were

visited on a bimonthly schedule and pressu-e-
transducer measurements were compared with
outside staff-gage measurements. Lake-level data—
for East Lake from February 1992 through
September 1993 and for Paulina Lake from
November 1991 through September 1993 —are
shown in figure 2, and are listed in table 2 (at back
of report).
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Figure 2. Water-surface elevation for East Lake near La Pine, Oregon, and for Paulina Lake near La Pine, Oregon.



Stream Data

A streamflow-gaging station was reactivated in
October 1991 on Paulina Creek —the only perennial
stream in the Newberry Caldera— to monitor outflow
from Paulina Lake. The streamflow-gaging station is
located 180 feet downstream from the Paulina Lake
outlet (pl. 1). The Oregon State Department of Water
Resources (OWRD) operated this gaging station
from October 1982 to September 1989. A data logger
continuously monitored and stored water level (stage),
water temperature, and specific conductance. A stage-
discharge relation was developed for this site by
making stream-discharge measurements on a
bimonthly basis for a range of discharge. Daily mean
discharge was computed at Paulina Creek gaging
station using standard USGS procedures (Buchanan
and Somers, 1968, 1969). Stream-discharge data for
Paulina Creek for the period November 1991 through
September 1993 are shown in figure 3. Water temper-
ature and specific conductance for the same period also
are shown in figure 3; however, the record for those
parameters in 1993 was poor due to low water-level
conditions and equipment failures. Daily values for
each parameter are listed in table 3 (at back of report).

Ground-Water Data

Ground-water data were collected at 16 sites,
including 12 sites in the caldera and 4 outside the
caldera (pl. 1, fig. 1). These 16 sites included existing
wells and wells constructed by the USGS for mon-
itoring the hot springs discharge areas near Paulina and
East Lakes. Location, construction, and other data for
these and other wells are listed in table 4 (at back of
report). Periodic water-level measurements were made
in selected wells using a steel surveying tape. Measure-
ments were recorded to the nearest 0.01 ft (feet).

For quality assurance, two successive measurements
were required to be within 0.01 ft before the measure-
ment was recorded. All measurements were made in
accordance with USGS standards as described by
Garber and Koopman (1968).

Water-level measurements were made at least
semiannually in most wells; however, measurements
were made twice monthly in nine wells in the caldera,
when access permitted, between July and November
1992 and again between June and September 1993.
Hydrographs of some of these wells are shown in
figure 4. Temperature and specific-conductance

measurements also were made twice monthl:" in four
of these wells (table 1, at back of report) during the
same periods; temperature and specific cond-ictance
measurements are shown in figure 5.

In June 1993, sonic transducers with data loggers
were installed in the two thermal wells in the caldera
(Little Crater Campground Number 3 and th= Sandia
Well) to measure and record daily water-levels
automatically. This equipment provided reliable
measurements for the Sandia Well; daily measure-
ments are shown in figure 4. Temperature and humidity
conditions in the well-bore at Little Crater Campground
Number 3, however, produced condensation on the
instruments that interfered with measurements. The
sonic transducers in both wells were replaced with
submersible pressure transducers in 1994.

Two wells in the vicinity of Newberry Volcano
are part of a statewide-monitoring network onerated by
the OWRD. A relatively shallow (100 ft) well (fig. 1)
at the Kelldano Ranch has been monitored since 1962,
and a deep (1,460 ft) well (fig. 1) at La Pine High
School has been measured since 1985. Water levels
in these wells, and annual precipitation at the Bend
Airport, are shown in figure 6.

Water-Quality Data

Water-quality data for wells and springs for
the period August 1991 through October 1953 are
presented in table S (at back of report); water-quality
data for Paulina Creek, Paulina Lake, and East Lake
for the period October 1991 through September 1993
are shown in table 6 (at back of report). Samnles for
chemical analysis were collected in accordance with
standard procedures of the U.S. Geological Survey
(Brown, and others, 1970; Claassen, 1982; F-iedman
and Erdmann, 1982; Lico and others, 1982; Presser
and Barnes, 1974; Thatcher and others, 1977, Ward
and Harr, 1990; and Wood, 1976.

Physical parameters, including water temper-
ature, pH, specific conductance, and dissolved-oxygen
concentration were measured in the field using
instruments that were calibrated daily. Filtraton and
preservation of samples was done within 2 hours of
sampling. Dissolved bicarbonate was calculated from
field measurements of alkalinity. Dissolved hydrogen
sulfide was calculated from total recoverable sulfide
analyses, and dissolved ammonia was calculated from
ammonium ion concentrations.
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Figure 3. Water temperature, specific conductance, and stream discharge for Paulina Creek near La Pine, Oregon,
November 1991 through September 1993.
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Figure 4. Selected wells in Newberry Caldera near La Pine, Oregon, June 1991 through September 1993.
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Figure 4. Selected wells in Newberry Caldera near La Pine, Oregon, June 1991 through September 1993—Continued.
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Figure 4. Selected wells in Newberry Caldera near La Pine, Oregon, June 1991 through September 1993—Continued.
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Figure 5. Specific conductance and water temperature in selected wells in the vicinity of Newberry Volcano near La Pine,

Oregon, October 1991 through September 1993.

10



340

330

320

310

300

290

270

260

SPECIFIC CONDUCTANCE, IN MICROSIEMENS PER CENTIMETER

250

240

110

100

90

80

70

SPECIFIC CONDUCTANCE, IN MICROSIEMENS PER CENTIMETER

60

280

L EAST LAKE CAMPGROUND ]
- (21S/13E-32bbb) =
L A §
L A 4
L AN 4
- A -
L A A
[ A A i
[ A A A _
- A A .
; . 5
- ‘ -
:D ° ® e :
: ®e00,% ¢ ® ®c o
A SPECIFIC CONDUCTANCE
: e WATER TEMPERATURE ]
L | 1 ] ] ] | ] ] | 1 ] ] ] 1 ] 1 ]
N J F M A M J J A S (¢] N D J M J J A
1991 1992 1993
T T T | T I} T T T T ] ! T T i T ]
L NEWBERRY GROUPSITE CAMPGROUND ]
| (21S/12E-35dcb) .
A 4
A ]
A P
i A A A A &
L A A B
A AA  a ]
L a ]
[ ] ® p
° °
i ©® 500 o e oo @
’ ]
| ]
! ] 1 ! 1 ] ] i ] 1 1 ] l 1 ! 1 ]
N J F M A M J J A S (o] N D J M J J A
1991 1992 1993

12

1"

10

12

"

10

WATER TEMPERATURE, IN DEGREES CELSIUS

WATER TEMPERATURE, IN DEGREES CELS!IUS

Figure 5. Specific conductance and water temperature in selected wells in the vicinity of Newberry Volcano nea- La Pine,
Oregon, October 1991 through September 1993—Continued.
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Figure 6. Selected long-term observation wells in the vicinity of Newberry Volcano near La Pine, Oregon, and of long-term

precipitation at the Bend Airport, Bend, Oregon.

Approximately 15 percent of the samples
analyzed were used for quality assurance to verify
that sampling and sample-processing procedures did
not affect analytical results. The results of these
analyses are stored in the USGS National Water
Information System data base.

Wells and Hot Springs

Wells were purged by pumping at least three
casing volumes before sampling; samples were
collected from discharge lines before the water passed
through storage tanks. Water temperature, pH, specific
conductance, and dissolved-oxygen concentration
were monitored during purging to verify that stable
conditions existed prior to sampling. When the
monitoring program began, samples from wells

12

without pumps were collected by first purzing the well
with a portable, submersible pump and th=n sampling
the well using a stainless-steel and teflon-bladder
pump. In 1993, submersible pumps constructed of
stainless steel and teflon were installed in the three
monitoring wells that did not have pumps: Little
Crater Campground Number 3, the Sandia Well, and
Hot Springs Campground Number 1. There pumps
have the capacity to purge wells prior to s~mpling and
are constructed of materials that will not contaminate
samples for dissolved trace elements. Anclytical
results for ground-water samples are listed in table 5
(at back of report).

Samples from the hot springs discharge areas of
each lake (Paulina Lake and East Lake) were collected
from monitoring wells constructed for this program.



In August of 1991, 1.25-inch diameter stainless-steel
drivepoints were installed at each hot springs area to
facilitate the collection of water-quality samples and
the measurement of hydraulic head and ground-water
temperature. Three drivepoint wells were installed at
East Lake Hot Springs and sampled initially for stable
isotopes (table 5, at back of report). The drivepoint
well selected as the monitoring site, East Lake Number
4, was destroyed by vandals in July 1992. Subsequent
ground-water samples were collected from the nearby
East Lake Number 3 drivepoint well. The cemented
gravels and welded tuffs at the hot springs areas on
Paulina and East Lakes prevented the hand-driven
drivepoint wells from penetrating more than 2 to 3 ft.
The shallow depths of the drivepoint wells limited
their value as long-term monitoring sites. In September
1993, deeper monitoring wells were drilled with a
portable core-drill and completed with 1.0-inch-
diameter polyvinyl chloride (PVC) pipe that was
screened at depths of 9 to 10 ft below land surface.
Two wells were constructed at each hot springs area
and designated as East Lake Number 5-A and 5-B and
Paulina Lake Number 2-A and 2-B (table 4, at back
of report). East Lake Number 5-B and Paulina Lake
Number 2-B were selected to replace East Lake
Number 3 and Paulina Lake Number | as the long-term
monitoring site in each area. The new sites were first
sampled in October 1993; for purposes of comparison,
the old sites also were sampled at the same time.
Analytical results from the hot springs monitoring sites
are listed in table 5 (at back of report).

Lakes

Samples were collected at several sites on East
and Paulina Lakes in October 1991 to determine the
spatial variability of chemical constituents. At some
sites, samples were taken from the epilimnion and the
hypolimnion to determine the variability of chemistry
in relation to lake depth. The locations of the sampling
sites are shown on plate 1. These sites were sampled
again in June 1992 to assess the seasonal variability of
lake chemistry. Samples collected in October 1991 and
June 1992 were analyzed for major ions; samples
collected in June 1992 also were analyzed for nutrient
concentrations. These lake samples were collected
using a Van Dorn sampler. The analytical results are
listed in table 6 (at back of report).
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Vertical profiles of temperature, dissolved
oxygen, specific conductance, and pH were measured
during the sampling of each lake. Representative
profiles are shown in figure 7.

Long-term monitoring sites on East and Paulina
Lakes were selected and sampled in October 1992,
The sites selected, EL-8 on East Lake and PL-11 on
Paulina Lake, were located near prominent I'~t springs
discharge points (pl. 1). Samples from these sites were
taken at multiple depths by pumping the water sample
to the surface through polyethylene tubing. Field
water-quality parameters were obtained by lowering a
multiparameter water-quality sensor to the d=sired
depth. Analytical results for these lake samples are
listed in table 6 (at back of report).

Streams

Samples were collected semiannually from two
sites on Paulina Creek. The upper site, locat=d at the
stream gage, was approximately 180 ft downstream
from the outlet of Paulina Lake (pl. 1). The lower site
was located approximately 7 stream miles below
Paulina Lake near the point where USFS Road 21
crosses Paulina Creek (fig. 1). Stream sampl=s were
collected using an isokinetic, depth-integrating sampler
with a teflon nozzle (Ward and Harr, 1990). Analytical
results are listed in table 6 (at back of report).

Meteorologic Data

In July 1992, a meteorologic station was
established near the outlet of Paulina Lake to record
air temperature, relative humidity, net solar radiation,
precipitation, and wind speed. Each hour, an automatic
data logger recorded and stored the average or the total
sensor measurements on a solid-state-memo~y module.
Meteorologic data from July 1992 through eptember
1993 are shown in figure 8 and listed in table 7 (at back
of the report).
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Table 2. Midnight water-surface elevation of East Lake near La Pine, Oregon, and of Paulina Lake near La Pine, Oregon
(U.S. Geological Survey stream-gaging stations 14063200 and 14063250, respectively)

[OCT = October, NOV = November, DEC = December, JAN = January, FEB = February, MAR = March, APR = April, JUN = June, JUL = July,

AUG = August, SEP = September, --- = data not collected, MAX = Maximum, MIN = Minimum, CAL YR = Calendar Year, WTR Y = Water Year]

EAST LAKE, NEAR LA PINE, OREGON (14063200). ELEVATION, IN FEET, FROM FEBRUARY 13 TO SEPTEMBER 30, 1992

DAY oCcT NoOv DEC JAN FEB MAR APR MAY JUN JUL AUG SEP
1 ——= ~—= -—— -—= -~~~ 6375.46 --- 6375.17 6374.B0 6374.38B 6373.99 6373.47
2 —-—— - —_—— -— ~~- 6375.45 6375.31 6375.17 6374.78 6374.39 6373.97 6373.47
3 —— - -— -— --= 6375.45 6375.29 6375.16 6374.77 6374.38 6373.95 6373.48
4 —— —-— -—- — -~- 6375.45 6375.30 6375.15 6374.75 6374.38 6373.92 6373.47
5 -—= ~—- -—- - --- 6375.45 6375.30 6375.14 6374.73 6374.39 6373.90 6373.45
6 — —-— -—- — -~- 6375.46 6375.29 6375.13 6374.71 6374.37 6373.B7 6373.43
7 ——= - -—= —-— -~- 6375.45 6375.27 6375.13 6374.70 6374.36 6373.84 6373.41
8 —— ——— -—- ——— ~~—  6375.44 -~-- 6375.10 6374.68 6374.34 6373.82 6373.41
9 - ——- - ——— ~~— 6375.44 ~-- 6375.09 6374.66 6374.33 6373.8C 6373.39

10 —— —-— -—- -— -~-- 6375.43 --- 6375.08 6374.64 6374.31 6373.78 6373.39
11 — —— -—- —-—— -~- 6375.42 --- 6375.06 6374.61 6374.29 6373.7€ 6373.38
12 —— -—- — -— --- 6375.42 --- 6375.04 6374.58 6374.27 6373.7¢ 6373.35
13 —— —— -— -—— 6375.36 6375.40 --- 6375.03 6374.56 6374.26 6373,7% 6373.35
14 —-_— —— -— ~--— 6375.39 6375.41 --- 6375,02 6374.55 6374.24 6373.7% 6373.31
15 -— ——— —_—— --- 6375.39 6375.40 --- 6375.01 6374.56 6374.22 6373.74 6373.32
16 — -— —_— ~--=- 6375.41 6375.41 --- 6375.00 6374.55 6374.20 6373.74 6373.30
17 —_—— -— -—= --- 6375.41 6375.42 --—- 6374.99 6374,54 6374.19 6373.73 6373.29
18 -— —— -_— --— 6375.39 6375.41 --- 6374.99 6374,52 6374.19 6373,7] 6373.28
19 - —— -— -—~- 6375.43 6375.40 --- 6374.98 6374,51 6374.19 6373.69 6373.27
20 —-—= -— - --- 6375.45 6375.38 --- 6374.96 6374.50 6374.19 6373.69 6373.26
21 ——= - - --- 6375.51 6375.34 --- 6374.95 6374.47 6374.17 6373.66 6373.26
22 - —— -—= ~--- 6375.50 6375.33 6375.21 6374.93 6374.45 6374.15 6373.62 6373.25
23 -——= —-—— ——— -—~ 6375.49 6375.34 6375.20 6374.92 6374.44 6374.14 6373.60 6373.22
24 ——— ——— - --- 6375.48 6375.33 6375.18 6374,92 6374.44 6374.12 6373.58 6373.27
25 —-—= ——= - ~--- 6375.47 6375.33 6375.19 6374.91 6374.43 6374.10 6373.56 6373.27
26 —— ——= - -——- 6375.47 6375.33 6375.18 6374.88 6374.42 6374.09 6373.54 6373.25
27 -— ——- - --- 6375.47 6375.32 6375.17 6374.87 6374.41 6374.07 6373.53 6373.25
28 - - ——— ~--- 6375.46 6375.31 6375.17 6374.86 6374.39 6374.06 6373.51 6373.24
29 ——= —— - ~--- 6375.46 6375.31 6375.19 6374.84 6374.40 6374.04 6373.50 6373.22
30 -— —— - - —— --~ 6375.19 6374.82 6374.40 6374.03 6373.48 6373.19
31 —-—= —— - -— - —-_— ~—— 6374.81 -—— 6374.01 6373.49 -
MAX —-—= - - —-— ——— - ~—- 6375.17 6374.80 6374.39 6373.99 6373.48
MIN ——= - ——— ——— — - ~-— 6374.81 6374.39 6374.01 6373.48 6373.19
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Table 2. Midnight water-surface elevation of East Lake near La Pine, Oregon, and of Paulina Lake near La Fine, Oregon
(U.S. Geological Survey stream-gaging stations 14063200 and 14063250, respectively)—Continued

EAST LAKE, NEAR LA PINE, OREGON (14063200). ELEVATION, IN FEET FROM OCTOBER 1, 1992 TO SEPTEMBER 30, 1993

DAY oCT NOv DEC JAN FEB MAR APR MAY JUN JUL AUG SEP

1 6373.19 6372.99 6373.02 6373.38 6373.64 6373.72 6373.96 6374.18 6374.67 6374.58 6374.34 6374.10
2 6373.19 6372.97 6373.03 6373.37 6373.62 6373.73 6374.00 6374.19 6374.66 6374.58 6374.32 6374.10
3 6373,19 6372.96 6373.02 6373.37 6373.63 6373.73 6374.00 6374.27 6374.66 6374.57 6374.32 6374.09
4 6373.18 6372.96 6373.01 6373.43 6373.61 6373,75 6374.01 6374.26 6374.68 6374.56 6374.31 6374.08
5 6373.17 6372.95 6373.00 6373.45 6373.63 6373.75 6374.01 6374.26 6374.70 6374.55 6374.30 6374.07

6 6373.15 6372.94 6373.00 6373.44 6373.62 6373.74 6374.03 6374.29 6374.73 6374.53 6374.31 6374.06
7 6373.14 6372.95 6373.00 6373.47 6373.63 6373.73 6374.04 6374.31 6374.72 6374.52 6374.30 6374.05
8 6373.12 6372.96 6373.13 6373.48 6373.62 6373.72 6374.08 6374.29 6374.71 6374.51 6374.2¢ 6374.04
9 6373.11 6372.97 6373.11 6373.48 6373.61 6373.72 6374.10 6374.29 6374.70 6374.49 €374.26 6374.03
0 6373.10 6372.96 6373.15 6373.47 6373.64 6373.74 6374.13 €374.30 6374.71 6374.49 6374.25 6374,02

11 6373.10 6372.97 6373.15 6373.47 6373.62 6373.74 6374.12 €374.29 6374.73 6374.47 €374.23 6373,99
12 6373.06 6372.97 6373.14 6373,46 6373.63 6373.72 6374.11 6374.30 6374.72 6374.46 6374.23 6373.97
13 6373.07 6372.96 6373.14 6373.48 6373.62 6373.73 6374.13 6374.32 6374.71 6374.44 6374.22 6373.96
14 6373.05 6372.96 6373.15 6373,.50 6373.62 6373.74 6374.13 6374.31 6374.71 6374.45 6374.20 6373.93
15 6373.04 6372.95 6373.12 6373.51 6373.60 6373.76 6374.13 6374.32 6374.71 6374.45 6374.29 6373.92

16 6373.02 6372.94 6373.15 6373.53 6373.61 6373.81 6374.11 6374.34 6374.70 6374.43 6374.27 6373.90
17 6373.02 6372.94 6373.19 6373,52 6373.61 6373.84 6374.17 6374.34 6374.69 6374.42 6374.27 6373.89
18 6373.01 6372.94 6373.17 6373.51 6373.64 6373.87 6374.16 6374.33 6374.69 6374.41 6374.25 6373.88
19 6373.00 6372.96 6373.18 6373.52 6373.67 6373.88 6374.15 6374.31 6374.69 6374.42 6374.25 6373.86
20 --- 6372.95 6373.18 6373.63 6373.68 6373.88 6374.16 6374.36 6374.69 6374.41 6374.29 6373.85

21 --- 6372.98 6373.23 6373.63 6373.73 6373.87 6374.14 6374.38 6374.68 6374.40 6374.2f 6373.83
22 6372.93 6373.03 6373.17 6373.67 6373.75 6373.90 6374.15 6374.38 6374.66 6374.45 6374.27 6373.81
23 6372.90 6373.00 6373.18 6373.69 6373.75 6373.94 6374.17 6374.38 6374.65 6374.44 6374.2% 6373.80
24 6372.89 6372.99 6373.17 6373.69 6373.74 6373.97 6374.18 6374.44 6374.64 6374.43 6374.23 6373.79
25 6372.89 6372.98 6373.16 6373.69 6373.74 6373.97 6374.19 6374.49 6374.64 6374.42 6374.22 6373.78

26 6372.88 6372.97 6373.19 6373.67 6373.73 6373.97 6374.18 6374.50 6374.62 6374.41 6374.21 6373.78
27 6372.88 6372.98 6373.27 6373.67 6373.72 6373.96 6374.17 6374.53 6374.62 6374.40 6374.20 6373.77
28 6372.89 6372.99 6373.30 6373.66 6373.71 6373.95 6374.17 6374.54 6374.61 6374.40 6374.1¢ 6373.76

29 6372.91 6372.97 6373.29 6373.65 --- 6373.95 6374,18 6374,55 6374.60 6374.38 6374.16 6373,75
30 6372.93 6372.97 6373.33 6373.64 --- 6373.94 6374.18 6374.59 6374.59 6374.36 6374.14 6373.74
31 6372.93 -=-- 6373.38 6373.64 --- 6373.95 -—- 6374.62 --- 6374.35 6374.17 -
MAX --- 6373.03 6373.38 6373.69 6373.75 6373.97 6374.19 6374.62 6374.73 6374.58 6374.34 6374.10
MIN --- 6372.94 6373.00 6373.37 6373.60 6373.72 6373.,96 6374.18 6374.59 6374.35 6374.17 6373,74
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Table 2. Midnight water-surface slevation of East Lake near La Pine, Oregon, and of Paulina Lake near La Pine, Oregon
(U.S. Geological Survey stream-gaging stations 14063200 and 14063250, respectively)—Continued

PAULINA LAKE, NEAR LA PINE, OREGON (14063250). ELEVATION IN FEET, FROM NOVEMBER 21, 1991 TO SEPTEMBER 30, 1992

DAY ocT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP

1 ——— --- ©6332.16 6332.32 6332.36 6332.53 6332.54 6332.59 6332.49 6332.16 6331.99 6331.53
2 ——— --- 6332.16 6332.32 6332.36 6332.53 6332.54 6332.58 6332.47 6332.18 6331.97 6331.52
3 —-— --- 6332.16 6332.29 6332.36 6332.53 6332.53 6332.58 6332.45 6332.17 6331.96 6331.52
4 —-— --- 6332.15 6332.37 6332.35 6332.53 6332.54 6332.57 6332.42 6332.18 6331.94 6331.51
5 ——— --- 6332.15 6332.34 6332.36 6332.54 6332.52 6332.56 6332.40 6332.21 6331.93 6331.49

6 - --- 6332.33 6332.35 6332.36 6332.53 6332.52 6332.56 6332.38 6332.21 6331.92 6331.48
i - --- 6332.33 6332.34 6332.36 6332.54 6332.52 6332.55 6332.37 6332.19 6331.88 6331.46
8 —— --- 6332.33 6332.34 6332.37 6332.54 6332.56 6332.53 6332.35 6332.18 6331.86 6331.45
9 —-—= --- 6332.31 6332.33 6332.37 6332.54 6332.67 6332.53 6332.32 6332.18 6331.85 6331.44
0

1 -—- --- 6332.32 6332.36 6332.38 6332.53 6332.66 6332.52 6332.32 6332.17 6331.82 6331.44
11 —-— -—- 6332.31 6332.36 6332.37 6332.54 6332.64 6332.52 6332.28 6332.16 6331.81 6331.43
12 -—- --- 6332.37 6332.36 6332.35 6332.54 6332.68 6332,52 6332.26 6332.14 6331.80 6331.41
13 —-—- --- 332,32 6332.36 6332.37 6332.54 6332.69 6332.52 6332.24 6332.12 6331.79 6331.39
14 —-—- --- 6332,32 6332.36 6332.38 6332.53 6332.67 6332,52 6332.24 6332.11 6331.79 6331.37
15 - --- 6332.32 6332.36 6332.40 6332.53 6332.67 6332.52 6332.24 6332.10 6331.78 6331.35
16 -—= --- 6332.32 6332.39 6332.44 6332.54 6332.69 6332.52 6332.24 6332.09 6331.78 6331.34
17 - --- 6332.30 6332.38 6332.45 6332.55 6332.73 6332.53 6332.24 6332.09 6331.77 6331.33
i8 —-—— --- 6332.34 6332.,37 6332.45 6332.55 6332.71 6332.52 6332.22 6332,09 6331.77 6331.32
19 - --- 6332.35 6332.36 6332.45 6332.55 6332,69 6332.53 6332.21 6332.09 6331.75 6331.30
20 —-— --- 6332.33 6332.37 6332.48 6332.54 6332.68 6332.52 6332.20 6332.12 6331.72 6331.30
21 --- 6332.02 6332.32 6332.35 6332.51 6332.54 6332.65 6332,52 6332.19 6332.10 6331.70 6331.30
22 --~ 6332.02 6332.33 6332.36 6332.53 6332.54 6332.64 6332.52 6332.18 6332.10 6331.67 6331.28
23 --- 6332.01 6332.32 6332.35 6332.53 6332.54 6332.63 6332,51 6332.18 6332.08 6331.66 6331.27
24 --- 6332.09 6332.33 6332.35 6332.53 6332.54 6332.61 6332.51 6332.19 6332.08 6331.64 6331.32
25 --- 6332.10 6332.33 6332.37 6332.54 6332.54 6332.60 6332.52 6332.18 6332.07 6331.61 6331.30
26 --- 6332.17 6332.28 6332.36 6332.53 6332.54 6332.59 6332.51 6332.18 6332.06 6331.59 6331.29
27 --- 6332.16 6332.26 6332.38 6332,53 6332.54 6332.59 6332,51 6332.16 6332.06 6331.57 6331.30
28 --- ©6332.18 6332.32 6332.38 6332.53 6332.53 6332.59 6332.51 6332.14 6332.04 6331.55 6331.28
29 --- 6332.17 6332.32 6332.37 6332.56 6332.55 6332.58 6332.50 6332.17 6332.03 6331.54 6331.26
30 --- 6332.16 6332.32 6332.39 --— 6332.54 6332.59 6332.50 6332.17 6332.01 6331.52 6331.26
31 - --- 6332.32 6332.32 --- 6332.54 --- 6332.51 --- 6332.00 6331.55 -—
MEAN — --- 6332.29 6332.35 6332.43 6332.54 6332.62 6332.53 6332.27 6332.11 6331.76 6331.37
MAX —-— --- 6332.37 6332.39 6332.56 6332.55 6332.73 6332.59 6332.49 6332.21 6331.99 6331.53
MIN - --- 6332.15 6332.29 6332.35 6332.53 6332.52 6332.50 6332.14 6332.00 6331.52 6331.26
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Table 2. Midnight water-surface elevation of East Lake near La Pine, Oregon, and of Paulina Lake near La Fine, Oregon
(U.S. Geological Survey stream-gaging stations 14063200 and 14063250, respectively)—Continued

PAULINA LAKE, NEAR LA PINE, OREGON (14063250). ELEVATION IN FEET, FROM OCTOBER 1, 1992 TO SEPTEMBER 30, 1993

DAY oCcT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP

1 6331.25 6331.14 6331.25 6331.93 6332.58 6332.74 6332.65 6332.63 6332.79 6332.58 6332.56 6332.49
2 6331.26 6331.15 6331.32 6331.94 6332.58 6332.75 6332.67 6332,62 6332.77 6332.58 6332.56 6332.48
3 6331.26 6331.14 6331.31 6331.97 6332.59 6332.77 6332.66 6332,.66 6332,76 6332.58 6332.54 6332,47
4 6331.21 6331.13 6331.30 6332.03 6332.57 6332.77 6332.68 6332.65 6332.76 6332.57 6332.55 6332.46
5 6331.19 6331.13 6331.26 6332.05 6332.60 6332.76 6332.66 6332.63 6332.77 6332.57 6332.55 6332.45

6 6331.21 6331.12 6331.22 6332.07 6332.60 6332.76 6332.66 6332.62 6332.76 6332.57 6332.67 6332.44
7 6331.19 6331.12 6331.25 6332.09 6332.64 6332.75 6332.65 6332.64 6332,75 6332.56 6332.65 6332.43
8 6331.17 6331.13 6331.40 6332.13 6332.62 6332.74 6332.71 6332.64 6332.73 6332.55 6332.63 6332.42
9 6331.13 6331.16 6331.46 6332.14 6332.63 6332.75 6332.72 6332.64 6332.72 6332.55 6332.62 6332.41
0 6331.12 6331.15 6331.44 6332.14 6332,66 6332.76 6332.71 6332.64 6332,71 6332.55 6332.60 6332.40

11 6331.11 6331.16 6331.46 6332.16 6332,65 6332.73 6332.70 6332.63 6332,70 6332.54 6332.60 6332.39
12 6331.09 6331.16 6331.47 6332.19 6332.65 6332.74 6332.68 6332.59 6332.70 6332.54 6332.60 6332,37
13 6330.99 6331.15 6331.47 6332.21 6332.65 6332.74 6332.70 6332.60 6332.69 6332.53 6332.59 6332.36
14 6330.95 6331.15 6331.49 6332.25 6332.64 6332.75 6332.68 6332.60 6332.68 6332.55 6332.59 6332.34
15 6331.05 6331.14 6331.49 6332.27 6332.65 6332.74 6332.67 6332.60 6332,67 6332.54 6332.67 6332.33

16 6331.04 6331.14 6331.53 6332.30 6332.64 6332.76 6332.64 6332.60 6332,.66 6332.54 6332.65 6332.32
17 6331.04 6331.13 6331.57 6332.33 6332.65 6332,76 6332.69 6332.60 6332,.66 6332.54 6332.64 6332.31
18 6331.03 6331.10 6331.57 6332.33 6332.68 6332.77 6332.68 6332,59 6332.66 €332.54 6332,63 6332.29
19 6331.01 6331.14 6331.57 6332.39 6332.70 6332.76 6332.66 6332.58 6332.65 6332.55 6332.62 6332.28
20 6331.04 6331.13 6331.57 6332.44 6332.71 6332.73 6332.66 6332.61 6332.64 6332.55 6332.65 6332.27

21 6331.07 6331.19 6331.62 6332.50 6332.77 6332,70 6332.64 6332.62 6332.64 6332,56 6332.64 6332.27
22 6331.07 6331.24 6331.59 6332.53 6332.78 6332.71 6332.65 6332.62 6332,62 6332.61 6332.62 6332.26
23 6331.06 6331.23 6331.64 6332.57 6332.77 6332.74 6332.66 6332.62 6332.62 6332.60 6332.61 6332.24
24 6331.05 6331.21 6331.65 6332.57 6332.77 6332.75 6332.67 6332.66 6332.62 6332.59 6332.60 6332.23
25 6331.04 6331.19 6331.66 6332.56 6332.76 6332.74 6332.66 6332.69 6332.62 6332.59 6332.59 6332.23

26 6331.03 6331.19 6331.69 6332.57 6332.76 6332.71 6332,65 6332,70 6332.61 6332.59 6332,58 6332,23
27 6331.04 6331.21 6331.71 6332.59 6332.75 6332.69 6332.64 6332.72 6332.61 6332.58 6332,57 6332,22
28 6331.06 6331.22 6331.79 6332.57 6332.74 6332.67 6332.62 6332.71 6332.59 6332.58 6332.56 6332.22

29 6331.09 6331.21 6331.82 6332.57 --- 6332.66 6332.62 6332.68 6332.59 6332.57 6332.55 6332.21
30 6331.11 6331.20 6331.89 6332.57 --- 6332.66 6332.61 6332.72 6332,59 6332.57 6332.54 6332,20
31 6331.15 --- 6331.90 6332.58 --- 6332.68 --- 6332.77 --- 6332.56 6332.51 -—=

MAX 6331.26 6331.24 6331.90 6332.59 6332.78 6332.77 6332.72 6332.77 6332.,79 6332.61 6332.67 6332.49
MIN 6330.95 6331.10 6331.22 6331.93 6332.57 6332.66 6332.61 6332.58 6332.59 6332.53 6332.51 6332.20

CAL YR 1992 MAX 6332,73 MIN 6330.95
WIR YR 1993 MAX 6332.79 MIN 6330.95
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Table 3. Mean daily water temperature, specific conductance, and discharge for Paulina Creek near La Pin=, Oregon
(U.S. Geological Survey stream-gaging station 14063300)
[OCT = October, NOV = November, DEC = December, JAN = January, FEB = February, MAR = March, APR = April, JUN = June. JUL = July,

AUG = August, SEP = September, --- = data not collected, e = estimated, MAX = Maximum, MIN = Minimum, AC-FT = Acre-Feet,
WTR YR = Water Year, CAL YR = Calendar Year]

DAILY MEAN VALUES OF WATER TEMPERATURE IN DEGREES CELSIUS, FROM NOVEMBER 21, 1991 TO SEPTEMBER 30, 1992
DAY OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP
1 -— -—- 2.3 1.9 1.5 2.6 5.4 5.9 -— 14.3 18.2 16.5
2 -—- -—= 3.4 2.0 1.8 2.9 6.1 7.6 -— 14.5 18.3 16.5
3 -—- ——- 3.1 1.8 1.9 2.9 5.0 8.1 --- 15.1 18.4 15.4
4 -—- -—- 3.3 1.5 1.4 3.0 3.8 8.3 --- 14.6 18.1 14.8
5 - -—- 3.5 1.7 1.9 2.7 3.0 9.1 -—- 13.7 18.0 14.5
6 -—— -— 2.3 2.0 1.8 2.4 3.9 8.8 -— 14.3 17.7 14.3
7 -—- - 2.7 2.0 1.9 2.4 4.4 9.8 -— 15.4 17.4 14.6
8 -—- -— 3.2 1.6 2.2 2.8 3.3 7.9 -— 15.4 17.3 14.6
9 -— -—= 2.9 1.7 2.4 2.6 3.4 7.9 - 15.8 17.6 14.8
10 -—- -— 2.8 1.7 1.9 3.0 4.0 8.0 14.3 16.6 18.2 15.4
11 -——- -—- 2.5 1.9 1.8 3.5 4.6 7.1 14.4 15.9 18.5 15.3
12 -—- -~ 2.7 1.5 1.9 3.7 3.9 7.2 13.1 16.5 17.9 14.6
13 -—- --- 2.4 1.7 2.3 3.3 4.2 8.7 12.4 16.3 18.6 13.4
14 ~—- -—- 2.7 2.2 1.5 3.7 4.8 9.5 11.7 16.2 19.5 13.2
15 ~—- -—- 2.8 2.0 2.1 3.0 4.9 9.3 11.0 17.4 19.1 13.0
16 -— —-— 2.7 1.9 1.7 2.9 4.5 9.5 12.2 18.1 19.0 13.7
17 ~—- --- 2.3 1.4 1.5 3.2 3.2 11.0 13.8 18.4 19.1 14.0
18 -~ -— 2.1 .8 1.3 3.3 5.0 9.6 15.0 18.1 19.4 14.3
19 -—- - 2.3 1.3 1.4 3.7 5.7 9.7 16.4 17.5 19.0 14.1
20 -— --- 1.6 1.7 1.6 3.6 5.9 9.5 17.3 16.4 18.2 14.5
21 ~—- 3.3 2.6 1.9 1.4 3.8 4.7 9.6 16.8 17.3 17.7 15.6
22 -—- 2.6 2.6 2.1 1.9 3.2 4.3 11.4 17.4 15.3 16.4 15.0
23 -— 3.5 2.6 1.9 2.5 3.5 5.0 13.2 18.7 16.5 15.9 13.3
24 ~—- 4.3 2.6 2.0 3.4 4.4 4.3 14.2 17.4 16.9 1£.6 11.2
25 - 4.4 3.1 1.3 3.5 4.0 5.8 14.1 16.9 18.1 15.9 12.8
26 -—= 3.4 2.8 1.7 3.5 4.5 5.7 13.1 17.1 18.4 1€.5 12.9
27 -—— 3.0 2.5 1.7 3.2 3.6 6.6 12.4 17.4 17.9 1€.7 12.8
28 -—- 2.0 2.5 1.8 2.6 4.2 7.2 -—- 15.3 18.0 1€.5 13.4
29 -—— 1.1 1.9 2.1 2.9 5.1 5.7 -——- 14.3 18.2 1€.5 13.0
30 -—- .9 2.5 2.1 ——— 4.2 4.8 -— 13.7 18.6 16.6 13.2
31 -— -—— 2.0 1.7 -— 5.1 -—— -— -—- 19.1 16.3 -
MEAN —— -— 2.6 1.8 2.1 3.4 4.8 - --- 16.6 17.7 14.2
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Table 3. Mean daily water temperature, specific conductance, and discharge for Paulina Creek near La Pine, Oregon
(U.S. Geological Survey stream-gaging station 14063300)—Continued

DAILY MEAN VALUES OF WATER TEMPERATURE IN DEGREES CELSIUS, FROM OCTOBER 1, 1992 TO SEPTEMBER 30, 1993

DAY ocT Nov DEC JAN FEB MAR APR MAY JUN JuL AUG SEP

3.1 .5 .4 -—- _— -— -—— _— _— 14.6
1.7 .7 .4 -—- -— -— — -— — 14.6
1.9 .6 .4 — — — — -— . 15.2
1.1 .3 .4 -— -— -— -— _— — 15.5
1.9 .6 .4 - -_— —— _—— —_—— —_—— 15.7

2 .5 .5 — -— — . -— - 15.9
4 .3 .4 -— —- - - - — 16.6
.8 .6 .4 -—= -—— -— - - —— 16.2
6 .7 .4 - - --- 6.4 -—= -—- 16.2
8 .7 .4 -—- -—= -—- 6.9 -—- -—- 15.9
9 .7 .3 .7 -— - 5.2 -— - 15.4
1.5 .4 .3 .6 - - 7.1 - - 13.7
1.6 .5 .4 .7 -— - - S - 13.6
1.7 .5 .3 -—- L —-- -— -— = . 14.0
1.3 .6 .2 -—- -— -—— -— —— -— 13.5

5.5 .8 .7 .1 -——- -—- -— -— J — 12.8
5.5 .3 -—- -—- -—= --- -—= -—= -—- -—- 13.0

18 10.3 5.5 .8 -—= -—= -— -— - - - -— 13.3
4.1 1.2 -—= -—- -—- --- --- --- -—-- --- 13.2
4.7

.4 -— - -— -— -— - -— -— 12.4

-— — -— -— — -— - -— 11.9

.2 - - — -— - - -—- 11.9

.3 — —_— —- —-— — - - 12.1

[N}
w
=
© Vo wvY

6
7
.3 .2 — -— - - - - -— 11.9
3
3 .4 _— -— -— _— -— -— 14.1 12.7

4 _— -_— - —— -— ——- 14.5 13.2
4 P _— - -— -— -— 15.2 13.2
4 —_— -— -— - -— -— 14.8 13.1

.4 .4 _— -— -— -— -— -——- 14.1 13.2
4 I _— - - -— -— 14.2 12.8
4

-—- -—— -—— -—- ——- -—— 14.7 -
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Table 3. Mean daily water temperature, specific conductance, and discharge for Paulina Creek near La Pine, Oregon

(U.S. Geological Survey stream-gaging station 14063300)—Continued

DAILY MEAN VALUES OF SPECIFIC CONDUCTANCE IN MICROSIEMENS AT 25 DEGREES CELSIUS,

FROM NOVEMBER 21, 1991 TO SEPTEMBER 30, 1992

DAY ocT NOV DEC JAN FEB MAR APR MAY JUN JUL 2UG SEP
1 -— -—- 572 573 567 559 583 593 -— 570 582 599
2 -—- -— 572 568 569 560 582 596 -— 570 581 601
3 -—= - 571 568 569 559 582 593 -—- 569 582 599
4 -—- -—- 570 564 568 559 581 593 --- 567 581 599
S -—- -—- 569 564 569 564 581 592 -— 558 581 599
6 -— --- 550 564 567 584 582 593 -——= 562 579 598
7 - -— 565 564 568 582 584 595 -— 563 592 598
8 -—- -— 569 564 570 584 580 592 -— 566 595 598
9 -—= -—- 570 565 566 586 573 593 -— 568 595 597
10 - -—— 569 562 566 585 574 595 599 568 596 598
11 - ——— 569 559 568 582 590 590 599 570 596 598
12 -—- -—= 567 565 567 583 585 588 600 568 596 598
13 - - 569 569 567 584 586 594 599 576 593 598
14 -—- -— 570 581 563 584 590 594 596 581 593 597
15 -— -— 573 578 566 582 588 593 592 584 594 598
16 -— -—— 582 576 568 581 586 595 593 585 594 596
17 -—- -—- 581 572 564 583 583 595 593 582 596 597
18 --- - 575 569 564 584 590 595 596 583 598 598
19 ——- - 578 573 564 584 589 592 597 582 596 597
20 - - 579 576 564 585 591 596 595 577 599 597
21 -——- 580 578 574 563 584 591 595 593 577 596 598
22 -—- 580 578 574 566 583 593 598 593 582 601 598
23 -—~- 579 578 571 569 584 591 600 592 581 600 597
24 -—- 570 577 570 570 584 591 601 591 580 598 593
25 -—- 572 577 566 566 583 592 599 586 579 598 599
26 - 574 577 568 560 583 593 599 586 581 600 598
27 -—- 574 575 566 561 582 594 599 586 583 599 597
28 -— 576 574 566 559 583 596 ~——— 583 582 599 595
29 -—= 572 571 568 559 582 590 —-— 578 583 600 594
30 - 575 572 566 -——— 581 588 —-— 573 583 599 591
31 -— -— 572 565 - 582 -— -— -— 582 598 -—-
MEAN -—- -—- 573 S69 S66 580 587 —— -—- 576 594 597
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Table 3. Mean daily water temperature, specific conductance, and discharge for Paulina Creek near La Pine, Oregon
(U.S. Geological Survey stream-gaging station 14063300)—Continued

DAILY MEAN VALUES OF SPECIFIC CONDUCTANCE IN MICROSIEMENS

AT 25 DEGREES CELSIUS,

FROM OCTOBER 1, 1992 TO SEPTEMBER 30, 1993

DAY ocT Nov DEC JAN FEB MAR APR MAY JUN JUL AUG SEP

1 580 537 522 520 567 - — — _— 589 — 590

2 585 540 514 523 567 ——— _— — _— 586 -— 590

3 584 540 525 524 568 — _— — _— 583 - 590

4 583 540 527 527 568 —— _— — _— _— -— 589

5 546 546 530 527 568 - _— — _— _— — 590

6 511 545 528 523 568 _— _— _— _— _— — 591

7 488 537 527 519 568 _— — — — _— 575 589

8 509 540 525 518 568 _— _— _— _— _— 586 593

9 508 538 526 519 570 — — — 592 -— 587 596
10 514 533 520 520 569 _— — _— 592 _— s8¢ 596
11 569 530 527 521 569 579 -— _— 592 — 58¢ 595
12 596 530 523 517 570 580 — — 592 _— 584 595
13 598 538 527 516 570 579 _— _— _— _— 58¢ 595
14 592 537 525 — 570 _— _— _— _— _— s8¢ 594
15 588 539 529 —— 572 _— _— -— 589 -— 580 594
16 584 537 532 — 573 —_— — -— 590 — 582 594
17 578 539 525 —— — — _— _— 591 _— 584 594
18 576 541 527 -— — -— _— — 591 _— 584 594
19 572 534 530 —— —— _— _— _— 590 _— 583 594
20 566 537 525 — - — _— — 589 _— 571 595
21 562 524 526 — —_— _— _— _— 589 _— 581 597
22 564 522 526 557 -— — _— — 589 -— 582 599
23 561 529 529 561 - — _— _— 589 585 583 601
24 560 529 532 563 - — — _— 589 588 587 601
25 553 527 539 564 — _— _— _— 588 589 58¢ 604
26 552 525 531 565 ——- —— _— _— 591 588 587 605
27 549 517 523 565 — — -— — 589 588 587 606
28 544 524 518 565 — _— _— _— 590 587 58¢ 609
29 539 524 520 566 — _— _— —— 589 _— 589 609
30 535 526 522 566 — — —— _— 589 — 587 610
31 536 — 519 567 — _— —— — _— _— 587 _—
MEAN 557 533 526 -— — -— — _— _— _— — 597
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Table 3. Mean daily water temperature, specific conductance, and discharge for Paulina Creek near La Pin«, Oregon
(U.S. Geological Survey stream-gaging station 14063300)—Continued

DAILY MEAN VALUES OF DISCHARGE IN CUBIC FEET PER SECOND, FROM OCTOBER 1, 1991 TO SEPTEMBER 30, 1992
DAY ocT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP
1 ell el 9.9 11 10 13 14 18 16 13 els 16
2 ell el 9.5 11 10 13 14 17 24 13 el5s 15
3 ell el 9.2 11 10 13 13 17 22 13 els 16
4 ell el 8.9 11 10 13 13 16 21 13 els 16
5 ell elo0 9.0 11 10 14 13 16 20 13 els 16
6 elo ell 11 11 10 13 13 16 19 13 el5s 16
7 el el 12 11 10 14 13 16 18 14 els 16
8 el0 e9.5 11 11 10 13 14 15 18 15 els 16
9 el0 e9.5 11 11 10 13 18 15 17 13 els 16
10 el e9.5 11 11 10 13 20 15 17 14 els 15
11 el e9.5 11 11 10 13 20 14 17 15 els 15
12 el0 e9.5 12 11 12 13 20 14 16 16 14 15
13 el0 e9.5 12 11 8.5 13 22 14 16 16 13 15
14 el0 e9.5 12 11 5.2 13 21 13 16 16 13 15
15 el0 e9.5 11 11 6.4 13 20 13 16 elé 12 15
16 el e9.5 11 11 7.1 13 20 14 16 elé 12 16
17 el e9.5 11 11 8.1 13 23 14 16 elé 11 16
18 el e9.0 11 11 8.2 14 22 14 15 elé 11 16
19 el e9.0 12 11 9.2 13 21 14 15 elé 11 16
20 eld e9.0 12 11 11 13 20 13 14 elé 14 15
21 el 9.2 11 11 12 13 20 13 13 elé 17 15
22 el 9.3 11 11 13 13 19 13 12 elé 16 15
23 el 9.1 11 11 13 13 18 13 12 elé 14 15
24 el 9.3 11 11 14 13 18 12 12 elé 12 16
25 el0 9.7 11 11 14 13 17 12 12 elé 13 16
26 ell 9.9 11 11 14 14 17 12 13 els 16 15
27 el 10 11 11 13 14 16 11 14 els 16 15
28 el0 10 10 11 13 14 16 11 14 el5s 16 15
29 elo 9.2 11 11 13 14 16 10 14 els 16 16
30 ell 9.8 11 11 -—- 14 17 10 13 els 16 14
31 el0 -— 11 11 -—= 14 ——-- 9.9 - el5s 16 -—-
TOTAL 315 287.5 337.5 341 304.7 412 528 424.9 478 463 444 464
MEAN 10.2 9.58 10.9 11.0 10.5 13.3 17.6 13.7 15.9 14.9 14.3 15.5
MAX 11 10 12 11 14 14 23 18 24 16 17 16
MIN 10 9.0 8.9 11 5.2 13 13 9.9 12 13 11 14
AC-FT 625 570 669 676 604 817 1050 843 948 918 881 920
WTR YR 1992 TOTAL 4799.6 MEAN 13.1 MAX 24 MIN 5.2 AC-FT 9520
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Table 3. Mean daily water temperature, specific conductance, and discharge for Paulina Creek near La Pine, Oregon

(U.S. Geological Survey stream-gaging station 14063300)—Continued

DAILY MEAN VALUES OF DISCHARGE IN CUBIC FEET PER SECOND, FROM OCTOBER 1, 1992 TO SEPTEMBER 30, 1993
DAY OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AU SEP
1 11 15 14 3.0 8.1 el6 22 20 30 16 14 23
2 13 15 14 3.0 8.2 eld 22 20 30 16 14 22
3 14 15 14 3.0 8.2 el3 23 22 30 16 13 21
4 17 15 14 3.2 8.3 el2 23 22 29 15 13 20
S 19 14 14 3.1 8.6 elq e24 21 29 15 13 20
6 16 14 14 3.0 8.9 el5s 23 22 30 14 15 19
7 16 14 14 2.0 9.0 el6 23 22 29 14 21 18
8 15 14 14 1.8 9.1 el3 23 22 28 13 29 18
9 16 14 11 1.9 9.2 elé 26 21 28 13 19 18
10 20 14 4.4 1.9 9.4 el? 27 21 26 13 18 17
11 20 15 4.5 1.9 9.7 15 26 20 26 13 17 17
12 19 15 4.6 1.9 10 14 25 20 26 12 17 16
13 22 15 4.6 2.0 10 16 24 20 25 12 17 16
14 25 15 4.3 1.9 10 22 24 18 24 12 17 15
15 19 15 4.0 1.9 e9.4 23 24 18 23 12 19 15
16 15 15 4.0 1.8 e7.2 25 23 18 23 12 22 15
17 15 15 3.9 el.7 e7.4 28 23 18 22 12 21 15
18 16 15 3.8 el.8 e7.8 29 24 18 21 12 19 15
19 16 15 3.8 el.9 e7.6 29 23 18 21 12 19 15
20 15 15 3.8 e2.0 e7.0 e27 22 19 21 13 22 15
21 14 15 3.8 e2.2 e7.2 26 22 19 20 13 21 15
22 14 15 3.9 4.1 e8.2 25 22 20 20 15 20 15
23 15 15 3.9 5.8 e7.6 28 22 20 19 17 19 14
24 15 14 3.7 7.3 e6.8 29 23 20 19 16 18 14
25 15 14 3.4 7.9 e’l.6 28 23 24 19 16 17 14
26 16 14 3.3 7.9 ell 27 23 25 18 15 17 14
27 16 14 3.3 7.9 el3 25 22 26 18 15 16 14
28 15 14 3.2 7.8 els 24 21 26 17 15 16 15
29 15 14 3.2 8.0 -—- 22 21 26 17 14 16 15
30 15 14 3.3 8.2 - 21 20 25 16 14 15 14
31 15 - 3.1 8.2 -—- 21 -—- 28 -— 14 18 -—
TOTAL 504 437 206.8 120.0 249.5 650 693 659 704 431 543 494
MEAN 16.3 14.6 6.67 3.87 8.91 21.0 23.1 21.3 23.5 13. 17.5 16.5
MAX 25 15 14 8.2 15 29 27 28 30 17 22 23
MIN 11 14 3.1 1.7 6.8 12 20 18 16 12 13 14
AC-FT 1000 867 410 238 495 1290 1370 1310 1400 855 108" 980
CAL YR 1992 TOTAL 5007.4 MEAN 13,7 MAX 25 MIN 3.1 AC-FT 9930
WTR YR 1993 TOTAL 5691.3 MEAN 15.6 MAX 30 MIN 1.7 AC-FT 11290
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